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Abstract: The paper presents the results of mycological observations on the diversity of macrofungi in selected field afforestations 
in the Agroecological Landscape Park. The occurrence of 139 species, mainly Agaricales, was recorded during studies of three 
permanent plots between 1998 and 2000. The participation of macrofungi in the field afforestations was analyzed in bioecological 


groups of mycorrhizal, saprotrophic and parasitic fungi. 
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INTRODUCTION 


The Dezydery Chłapowski Agroecological Land- 
scape Park has been of interest to scientists for 
many years. Most studies have addressed the in- 
fluence of field afforestations on the agricultural 
landscape, especially the water cycle, plant pro- 
duction and the microclimate of adjacent fields 
(e.g., Wilusz & Jaworski 1960; Ryszkowski 1975; 
Karg & Karlik 1993). Several studies assessed the 
economic value of the afforestations (e.g., Jas- 
trzębski 1959; Siwek 1962; Ryszkowski 1996). A 
relatively small number of studies focused on the 
biocoenotic role of the afforestations (Ryszkowski 
et al. 1990; Szwed & Ratyńska 1991; Karg 1995; 
Kędziora 1996). Floristic and phytosociological 
research has been conducted by Gołdyn (1977), 
Bałazy and Ratyńska-Nowak (1988), Bałazy et al. 
(1990), Ratyńska-Nowak (1990, and unpubl.), 
Arczyńska-Chudy and Gołdyn (1998) and Gołdyn 
and Arczyńska-Chudy (1998). 

Detailed mycological studies of the Agroeco- 
logical Landscape Park have not been done yet. 
Kujawa and Karg (1997) was an exception, but it 
supplied only preliminary data on the occurrence 
in the park of macromycete species protected or 
endangered in the whole of Poland. Bujakiewicz 
and Kujawa (2000) recently summarized the re- 


sults of studies in a manorial park in Turew be- 
tween 1997 and 1999, on the species composition 
of macromycetes and the role of the park as a re- 
fuge habitat in the agricultural landscape. 

This paper presents the results of three years’ 
observations (1998-2000) on the diversity of 
macromycetes in selected field afforestations in 
relation to their floristic composition and habitat 
conditions in the Dezydery Chłapowski Agroeco- 
logical Landscape Park. 


STUDY AREA 


The Dezydery Chłapowski Agroecological Land- 
scape Park, established on 1 Dec. 1992, comprises 
17,200 ha, 65% of which is arable land, 9% green 
areas (meadows and pastures), and only 15% 
forests. 

It is situated in the Nizina Wielkopolska low- 
land, with the Pagórki Dolskie hills in its eastern 
part and the Równina Kościańska plain, part of the 
Wysoczyzna Leszczyńska plateau, in its western 
part (Krygowski 1961). The majority of the park is 
located within the NE part of the Równina Ko- 
ściańska plain, which was formed as a moraine. It 
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is situated ca 80 m above sea level and its relief is 
flat (Bartoszewicz 1998). 

Nearly 90% of the park is covered by forma- 
tions of direct glacial and aqua-glacial accumula- 
tion. These are loams, boulder sands and glacial 
sands. Boulder clays on which usually a sand layer 
is deposited are the parent rock in the area studied. 
The plastic consistency of loams may become 
hardened during long periods of low rainfall (Bar- 
toszewicz 1998). 

The climate of the area is temperate, and mean 
monthly temperatures in winter are relatively high 
(a few degrees below zero) and in summer rela- 
tively low, 17?C-18?C (Kędziora & Palusiński 
1998). Mean maximum air temperatures are 0.1°C 
in January and 23.7°C in July, while mean mini- 
mum temperatures range from —5.4?C in January 
to 12.5?C in July. As the mean annual temperature 
amplitude is 20?C, the park is situated in the tran- 
sition zone between maritime and continental cli- 
mates. The vegetative period lasts 225 days, from 
the beginning of the third decade of March until 
the end of October (Woś 1994). 

Winds from the west prevail. Wind velocity 
is average for Poland and ranges between 1 and 
4 m/s (mean 2.5 m/s). The highest wind velocities 
occur in late autumn and also in winter and spring 
(Kędziora & Palusiński 1998; Kędziora 1990). 

Precipitation levels in the park are some of the 
lowest in Poland and in Europe. Annual rainfall 
reaches 590 mm, seldom exceeds 650 mm and 
falls below 400 mm in particularly dry years. Thus 
the study area is characterized by a considerable 
deficit of precipitation and a poor surface water 
network covering ca 0.15% of the area. Nearly all 
the park is in the catchment basin of the Górna 
Obra; the section of it in this part is called the Ko- 
ściański Kanał channel. 

Oak-hombeam forest (Galio sylvatici-Car- 
pinetum) is the potential plant community in the 
greater part of the Agroecological Landscape 
Park. Carrs (Ribo nigri-Alnetum) and alluvial 
forests (Circaeo-Alnetum and Ficario-Ulmetum) 
can be found in local depressions and near water- 
courses. Coniferous habitats occurring on local 
elevations occupy the smallest area. 

The absence of high moor peats and the small 


share of low moor peats are a distinct charac- 
teristic of the park. A very high degree of defore- 
station and changes in the plant cover brought 
about by human activity are negative floristic fea- 
tures of the area (Czubiński 1947). 

For many centuries the whole park has been 
subjected to the impact of economic activity, and 
the majority of plant communities developed here 
are anthropogenic. However, since large parts of 
communities not used for farming are preserved — 
such as field afforestations, balks, ponds, water- 
courses, enclaves of meadows and forests or vil- 
lage parks — the area has retained its natural floris- 
tic richness, evidenced by the presence of species 
rare or protected in Poland. 

The Agroecological Landscape Park has a rich 
network of field afforestations that act as wind 
barriers. The ratio of forested to arable land in the 
vicinity of Turew is 1.19 ha/100 ha. Some of the 
afforestations date to the time of Dezydery Chła- 
powski, who managed these lands in the 1830's. 
Currently all planting zones are protected by law. 

Field afforestations are shrubs developing 
spontaneously or deliberately planted, or small 
areas of communities of arborescent vegetation 
that are not, however, differentiated from forest 
areas. Due to the anthropogenic origin of these 
communities, ongoing human activities in ad- 
jacent areas, the absence of preservation efforts, 
and most frequently inappropriate management, 
the afforestations show varying degrees of defor- 
mation (Bałazy & Ratyńska-Nowak 1988; Kas- 
przak 1993). 


METHODS 


Mycological studies were conducted between 28 July 
1998 and 17 December 2000. Permanent study plots 
were established within field afforestations in different 
localities whose floristic composition varied (Table 1). 
Dr. Andrzej Brzeg of Adam Mickiewicz University 
classified them phytosociologically (nomenclature fol- 
lows Mirek et al. 1995). 

Three plots ca 500 m? each were established on 28 
July 1998. In each plot, 31 mycological observations 
were made approximately every 14 days within suc- 
cessive vegetative seasons (Strakulska 2001). 
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Table 1. Floristic-phytocoenological differentiation of permanent plots in the Agroecological Landscape Park. 


























Plot number I II Il 
Date 08.07.2000 08.07.2000 08.07.2000 
Density of tree layer al [%] = = 55 
Density of tree layer a2 [96] - - 15 
Density of shrub layer b [96] 60 90 20 
Cover of herb layer c [96] TS 60 90 
Cover of moss layer d [96] 20 + + 
Plot size [m?] 600 500 500 
Number of species 78 48 34 
I. Ch. D* Epilobio-Salicetum capreae 

*Betula pendula b 2.2 

Betula pendula c 1.2 

*Sorbus aucuparia b/c +/+ 

Salix caprea b + 

* Populus tremula b + 

IL. Ch. Epilobietea angustifolii ' 
Chamaenerion angustifolium 1.2 

Cirsium vulgare fo. +2 

Calamagrostis epigejos +.2 +.2 

Rubus gracilis +.2 : +.2 
Gnaphalium sylvaticum + 

III. Introduced trees 

Pinus sylvestris b 2:3 

Pinus sylvestris c r 

Populus X canadensis b 2.3 

Larix decidua b 2.3 

Sorbus intermedia b 1.2 

Picea abies b 1.2 

Acer pseudoplatanus b +.2 

Ulmus laevis b +.2 

Populus balsamifera b + 

Padus serotina b/c +/+ s: I+ 
IV. Ch. Koelerio-Corynephoretea 

Ceratodon pupureus d 2.2 

Brachythecium albicans d 1.2 

Rumex acetosella + 

Hypochoeris radicata 

Festuca ovina + 

V. Ch. Stellarietea mediae and agricultural relicts 

Apera spica-venti 2:2. 

Lactuca serriola t 

Viola arvensis 

Myosotis arvensis + 











(cont.) 
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Table 1. Continued. 











Plot number I II II 
Myosotis stricta + 

Veronica arvensis + 

Centaurea cyanus + 

Triticum aestivum r 

Conyza canadensis +.2 

Chenopodium album r + 

Stellaria media + 1.2 

Fallopia convolvulus + + 1.1 
Bromus sterilis . 2.3 3.3 
Atriplex patula . r 

Hordeum vulgare . r 

VI. Ch. Artemisietea vulgaris 

Cynoglossum officinale 1.2 

Rumex obtusifolius +.2 

Carduus crispus +.2 

Epilobium montanum + 

Equisetum arvense + 

Convolvulus arvensis + 

Arctium tomentosum + 

Cirsium arvense 2.3 + 

Torilis japonica 2.2 + 

Urtica dioica 1.2 1.2 

Geum urbanum + + 

Galium aparine + 1.1 2.2 
Rubus caesius + 2.2 +.2 
Agropyron repens 2.3 2.2 2.2 
Chaerophyllum temulum . 1.2 

Glechoma hederacea . +.2 

Bromus inermis . +.2 

Alliaria petiolata x + 

Artemisia vulgaris . + 

Impatiens parviflora 

Galeopsis pubescens . 1.2 1.2 
Fallopia dumetorum . 1.1 1.1 
Veronica sublobata Ą 1.1 + 
Ballota nigra A 1.2 +.2 
Geranium robertianum A 1.2 

Moehringia trinervia ż + + 
Chelidonium majus . 7 2.3 
Humulus lupulus : è 1.2 
VII. Ch. Molinio-Arrhenatheretea f 
Plantago major 1.1 

Rumex acetosa 1.2 

Rumex thyrsiflorus + 





M. LISIEWSKA & M. STRAKULSKA: MACROFUNGI IN THE AGROECOLOGICAL PARK 171 





Table 1. Continued. 








Plot number I II III 
Deschampsia caespitosa T2 

Achillea millefolium T2 

Poa palustris T2 

Veronica chamaedrys +.2 

Trifolium repens + 

Crepis biennis + 

Alopecurus pratensis + 

Cerastium holosteoides + 

Taraxacum officinale 2.1 Ę r 
Poa trivialis +.2 +.2 

Festuca rubra +.2 + +.2 
Agrostis gigantea 1.2 4 1.2 
Dactylis glomerata ; 22 1.2 
Arrhenatherum elatius +2 s 3.4 
Poa pratensis z ; T2 
VIII. Ch. Rhamno-Prunetea 

Crataegus monogyna b 5.4 

Crataegus monogyna c ; 
Sambucus nigra b 2:2. 1.2 
Sambucus nigra c + + 
Rosa canina b 1.2 


e 
+ 


Rosa canina 


Rhamnus catharticus b +.2 

Pyrus pyraster b " + + 
IX. Ch. Chelidonio-Robinietum 

Robinia pseudacacia a! 4.1 
Robinia pseudacacia a 2.1 
Robinia pseudacacia b 2.1 


e 
+ 


Robinia pseudacacia 


X. Ch. Querco-Fagetea 





Acer platanoides b š 1.1 + 
Acer platanoides c » 2.1 

Poa nemoralis +.2 2.2 +.2 
Dryopteris filix-mas + 

Fraxinus excelsior c + a 

Ribes uva-crispa b +.2 

Atrichum undulatum d +.2 > 
Ribes spicatum b +.2 
XI. Others 

Quercus robur b 1.1 S + 
Quercus robur c 1.1 + 1.1 
Phascum cuspidatum d 1.2 +.2 +.2 
Brachythecium rutabulum d +.2 +.2 +.2 





(cont.) 
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Table 1. Continued. 











Plot number I II IH 
Agrostis capillaris 22 . 2.2 
Poa compressa + S + 
Brachythecium curtum d 1.2 

Veronica officinalis +.2 

Senecio jacobea + 

Bidens frondosa + 

Hypericum perforatum +.2 + 

Galium verum +.2 
Brachythecium velutinum d +.2 

Pohlia nutans d +.2 

Dicranella heteromalla d +.2 

Euphorbia cyparissias + $ 
Anthoxanthum odoratum 1.2 
Holcus mollis +.2 





The collected and identified material was deposited 
in the Department of Plant Ecology and Environment 
Protection at the Adam Mickiewicz University in 
Poznań (POZM). 

A combined table (Table 2) illustrating the variety of 
mycota in individual plots was prepared on the basis of 
observations of the macromycetes’ participation in the 
Agroecological Landscape Park. Fungal species were 
divided into bioecological groups (Lisiewska 2000). 

The first set of digits refers to the number of occur- 
rences of a given species throughout the observations, 
and the next set shows the abundance range of fruit- 
bodies according to Nespiak’s (1959) scale. The nomen- 
clature of fungal taxa was adopted chiefly from Moser 
(1983) and Jiilich (1984), supplemented in keeping with 
Breitenbach and Kriinzlin (1984, 1991, 1995). 


FLORISTIC AND PHYTOSOCIOLOGICAL 
DESCRIPTION OF PERMANENT PLOTS 


PLOT I. WYSKOĆ FIELD AFFORESTATION. The Wys- 
koć tree line field afforestation was established in 
1993 in a field in the vicinity of Gołębin Stary vil- 
lage in Czempiń municipality. The permanent plot 
covers ca 600 m? (Fig. 1), on cryptic podzol soils 
formed on light loamy sand deposited on light 
loam. These soils constitute a good rye complex 
on the farming utility scale. 

The plot vegetation is related to the Epilobio- 


Salicetum capreae Oberd. 1957 community with 
high shares of grassland, segetal, herbaceous and 
meadow species within acidophilous oak Calama- 
grostio-Quercetum petraeae forest habitat. As 
many as 78 plant species were recorded in one 
phytosociological relevć (Table 1). 

Trees introduced artificially in the post-agricul- 
tural area were planted in eleven rows, and the 
density of external rows was additionally in- 
creased with poplar to emphasize the tree stand 
borders. Altogether 3093 trees of thirteen species 
were planted. Oak (24.6%) and larch (18.8%) 

































































Fig. 1. Location of permanent plots in the Agroecological 
Landscape Park. 1 — forests, 2 — water-courses, 3 — vilages and 
buildings, 4 — main roads, 5 — permanent plot. 
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Table 2. Macrofungi on permanent plots in selected field afforestations. 























Plot number I II IH Plot number I II IH 

Number of observations 31 31 31 Agrocybe sphaleromorpha 1/+ 

Total number of species 62 72 59 Melanoleuca melaleuca 1/+ 
MVCOREHIZADEUNGI Entoloma excentricum 1/1 

Number of species 23 2 3 Panaeolus fimicola ul 

Thelephora terrestris 14/1-5 Fsaihyrella canoceps I 

Daccänaprotimā 11/1-5 Hygrophoropsis aurantiaca 1/2 

Suillus grevillei 10/1-4 a ACO Mi i 

Inocybe lanuginella 7/1-2 Bovista plimbea są A 

Xerocomus chrysenteron 6/4—2 Lepista nida cM ee 

Paxillus involutus 6/1-2 Agaricus:silyiçola a ieee 

Xerocomus rubellus 4/1 PARADO EGET po HER 

RS 4/2-5 Agaricus abruptibulbus 2/+ 

Laccaria tortilis 3/1-5 Agaricus arvensis = 

Lactarius glyciosmus 2/+ Phalliis impudicus pi 

duacybe napiges 2 Calvatia utriformis l/* 

Irises bos grammed 20-2 Melanoleuca brevipes l^ 

Hebeloma longicaudum 2/1-2 Melanoleuca CAS Ut 

Hebeloma crustiliniforme 2/1 MORD IA 

Xerocomus subtomentosus 1/4 WATPIE collinis ul 

Lactarius necator 1/1 Leucoagaricus pudicus i 

Amanita muscaria 1/1 Agrocybeiarvdlis A 

NOCNA A T Melanoleuca cinerascens Ę 1/2 

Piðcybe'bozigardii 2 Macrolepiota procera 3/+ 2/+—2 2/1 

Inocybe petiginosa 1/2 Lycoperdon perianm 2 e M 

Lactarius deliciosus 1/2 Agrocybe Praeses A 3 M 

RZN 2 a Marasmius oreades 1/2 1/2 5-2 

No 1⁄4 : Conocybe tenera 1/1 1/1 2/+ 

poH m Calvatia excipuliformis 1/+ 31+ 2/+-1 

ROSE cyanoxantha m Macrolepiota rhacodes 1/1 4+2 6/1-3 

var. hortensis 

Lactarius quietus 2/1 l^ 3/+-2 Lepista nebularis 1/1 1/1 3/2-3 
SAPROTROPHIC FUNGI b) on litter 

Total number of species 39 69 56 number of species 22 23 20 

a) on humus Clitocybe rivulosa 3/2-4 

number of species 10 26 23 Mycena rosea 2-1 

Peziza vesiculosa 4-1 . Clitocybe candicans 2h—2 

Volvariella gloiocephala + + Clitocybe metachroa 2/+—2 

Coprinus comatus 4/1-2 Tubaria pellucida 1/+ 

Agaricus xanthoderma 3/+-1 Stropharia semiglobata U+ 

Bovista pusilla 3141 Pholiota lenta 1/1 

Bolbitius vitellinus 3/1-2 Mycena tenella 1/1 

Entoloma sericeum 1/+ Marasmius androsaceus 1/2 

Lepiota subgracilis U+ Mycena stylobates 1/2 





(cont.) 
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Table 2. Continued. 

















Plot number I II Il Plot number I II In 
Clitocybe vermicularis 1/2 c) on wood 

Clitocybe angustissima 1/4 . number of species 7 20 13 
Cyathus olla 4/1-5 Vi Daedalea quercina 1/1 

Tubaria hiemalis 1/2 2/1 . Exidia glandulosa 1/2 

Clitocybe dealbata 5/1-3 3-1 Psathyrella hydrophila 1/2 

Clitocybe fragrans 41-2 2/+-2 Pluteus cervinus l^ I+ . 
Clitocybe gibba 1/2 : 2/1 Mycena vitilis 2141 : 4/+-1 
Stropharia aeruginosa . 6/1 Marasmius rotula 5/2-3 

Coprinus xanthothrix 4/4—2 Trametes versicolor 2/—3 

Tubaria furfuracea . 2/2 Lycoperdon pyriforme . 2/2 

Coprinus hemerobius . I Pleurotus ostreatus . 1/+ 

Mycena galopoda . I Crucibulum laeve 5 1/+ 

Clitocybe clavipes . I+ Collybia marasmioides . + 

Tubaria romagnesiana . 1A Pluteus salicinus ` 1/+ 
Psathyrella marcescibilis . 1/1 Psathyrella obtusata 3 l^ 
Psathyrella subnuda . 1/1 Mycena niveipes . 1/1 

Mycena sanguinolenta . 1/2 Bjerkandera adusta 5 1/2 

Clitocybe cerussata . 1/2 * Stereum hirsutum A 1/3 

Collybia peronata 552 1/1 Coprinus disseminatus . 1/3 . 
Psathyrella prona 2/1-2 1/1 Coprinus micaceus 41-2 1/3 
Clitocybe odora : 11 1/1 Psathyrella candolleana 2/-3  4/-3 
Mycena filopes 12 1/1 Coprinus domesticus . I^ V 
Clitocybe inversa . 1/2 2/1-3 Flammulina velutipes . 1/+ 1/1 
Clitocybe suaveolens 2-2 Psathyrella pseudocasca 1/1 1/1 
Coprinus plicatilis . $ V Auricularia auricula-judae 6/4—2 
Clitocybe vibecina : 1/+ Ramaria stricta > . 2/1 
Psathyrella spadiceo—grisea . . 1/1 Mycena erubescens . $ l^ 
Psathyrella gyroflexa . . 1/1 Mycena polygramma . . lr 
Collybia confluens . : 1/2 Polyporus brumalis . : 1/1 
Collybia hybrida . . 1/2 Mycena galericulata +1 8/42  14/1-3 
Collybia dryophila 5/1 7H—2 7112 Hypholoma fasciculare 1/3 1/3 1/2 
Mycena pura 3/+ 31-2 2/42 

Collybia butyracea var. asema 3-1 1/3 1/1 PARESIHICHONGI 

Stropharia cyanea 1/1 31-2 5/41 Number of species 0 1 0 
Clitocybe flaccida 1/1 2/1-2 5/+-3 Polyporus squamosus : 3/1 





were the dominant species. The share of poplar 
was 12.3%, fir 10.7%, beech 7.8%, elm, birch and 
rowan ca 5% each, and other species (linden, pine, 
sycamore and mountain ash) between 2% and 3% 
(Karg 1999). 

The shrub layer (b), with 60% density, is very 
well developed. The undergrowth is mainly Betu- 


la pendula, Pinus sylvestris, Populus X canaden- 
sis, Larix decidua, Sorbus intermedia, Pica abies 
and Quercus robur, with a few representatives of 
Sorbus aucuparia, Acer pseudoplatanus, Ulmus 
laevis and Padus serotina, as well as single indi- 
viduals of Salix caprea, Populus tremula and 
Populus balsamifera. Some species such as Salix 
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caprea are self-sown. Most trees of Ulmus laevis 
were attacked by elm disease. 

The grassland-type herb layer is very rich, with 
75% cover. Nitrophilous plants of the class Arte- 
misietea vulgaris prevail. The share of Urtica dioi- 
ca is relatively high. Synanthropic species such as 
Agropyron repens, Galium aparine, Convolvulus 
arvense occur. Plantago major, Rumex acetosa, 
Achillea millefolium, Poa palustris, Veronica cha- 
maedrys, Taraxacum officinale are some of the 
meadow species characteristic of the class Moli- 
nio-Arrhenatheretea. Seedlings of Betula pendula, 
Pinus sylvestris, Padus serotina, Fraxinus excel- 
sior and Quercus robur occur in the herb layer. 

The share of Ceratodon purpureus, Phascum 
cuspidatum and three species of Brachythecium 
(B. albicans, B. rutabulum and B. curtum) is signi- 
ficant in a somewhat poor moss layer. The cover- 
age of the moss layer is small (20%). However, 
mosses forming clusters do not play a major role 
in this area. 

PLOT II. HAWTHORN SHRUB LINE. Plot II (500 
m°) was established within Kościan municipality 
in a hawthorn shrub line 1125 m long and ca 4 m 
wide, occupying 2.25 ha. 

The soils in the plot discussed can be classified 
as leached brown soils deposited on light loamy 
sands. This type of soil constitutes a poor rye com- 
plex on the farming utility scale. 

Although the plot is very littered, it is the most 
natural of the plots examined. It occupies a 
shaded, very moist and fertile habitat related to the 
Galio sylvatici-Carpinetum. Decomposing de- 
ciduous litter is abundant. Decaying wood at dif- 
ferent stages of decomposition is especially plen- 
tiful. Stumps, fallen logs and twigs or branches are 
found. Trees may have grown in the area earlier, 
though only the shrub layer (individuals up to one 
hundred years old) and a less developed herb layer 
occur there now. Hawthorns are regularly trimmed. 
Moss clusters are formed under some stumps. 

The phytocoenosis bears a resemblance to that 
of the thicket community of Pruno-Crataegetum 
Hueck 1931. Forty-eight plant species were re- 
corded in the relevé (Table 1). 

Crataegus monogyna with the participation of 
Sambucus nigra, Rhamnus catharticus and Rosa 


canina dominates in the shrub layer, the density of 
which is quite high (9096). Other components are 
Pyrus pyraster, Acer platanoides and Ribes uva- 
crispa, which occur rarely. Seedlings of Cratae- 
gus monogyna, Rosa canina, Quercus robur and 
Acer platanoides were recorded in the herb layer. 

The herb layer, with 60% cover, consists of ni- 
trophilous plants of the class Artemisietea vulgaris 
typical of forest edge, such as Urtica dioica, Ga- 
lium aparine, Rubus caesius, Agropyron repens, 
Chaerophyllum temulum, Glechoma hederacea, 
Bromus inermis, Galeopsis pubescens, Fallopia 
dumetorum, Veronica sublobata, Ballota nigra 
and Geranium robertianum, accompanied by Poa 
nemoralis, a species of the class Querco-Fagetea. 
The class Molinio-Arrhenatheretea is represented 
by three meadow species: Dactylis glomerata, Poa 
trivialis and rarely Festuca ovina. Segetal plants 
of the class Stellarietea mediae occur sporadically 
and do not play an important role. These are Stel- 
laria media, Bromus sterilis, Conyza canadensis, 
Chenopodium album, Fallopia convolvulus, Atri- 
plex patula and Hordeum vulgare. Calamagrostis 
epigejos is a species typical of clear-cuts. 

The moss layer is poorly defined. Phascum cuspi- 
datum, Brachythecium rutabulum, B. velutinum, 
Pohlia nutans and Dicranella heteromalla occur in it. 

PLOT III. ROBINIA AFFORESTATION. The plot 
was established in Krzywiń municipality. The 
robinia afforestation, 1430 m long (N-S) and 30 m 
wide, totals 5 ha, 500 m? of which is occupied by 
the plot. The area, well insolated obliquely, be- 
longs to the potential oak-hornbeam forest habitat. 

Robinia pseudacacia 150 years old, introduced 
by Dezydery Chlapowski, prevails in the tree 
stand. Spontaneous regeneration of oak has been 
observed. The shrub layer is significantly less de- 
veloped, while Chelidonium majus, next to 
grasses such as Festuca rubra, Agrostis gigantea 
and Agropyron repens, dominates in the herb 
layer. There are numerous decaying stumps and 
fallen old branches of Robinia pseudacacia or less 
frequently Sambucus nigra, at different stages of 
decomposition. Grass litter in the form of hay is 
deposited abundantly. Due to relatively quick de- 
composition, deciduous litter of robinia and oak 
origin is sparse. 
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The third plot was established on typical brown 
soils. The surface layer of the soil is formed of 
weak loamy sands deposited on loose sands. The 
robinia zone is a very poor rye complex on the 
agricultural utility scale. 

A slightly hilly area below the old robinia 
planting creates a characteristic microrelief and 
separates the field from the road. Phytosociologi- 
cally the phytocoenosis resembles the Chelidonio- 
Robinietum Jurko 1969 community. Only 34 plant 
species were recorded in the relevé (Table 1). 

Robinia pseudacacia forms the upper part of 
the tree layer (aj), with 55% density. Robinia also 
prevails in layer a, but with only 15% density. 

The shrub layer (b) is poorly developed (den- 
sity 2096). Prevailing are Sambucus nigra, Ribes 
spicatum and Padus serotina as well as under- 
growth of Robinia pseudacacia, Acer platanoides 
and Quercus robur. 

The herb layer (c), grassy in nature, is highly 
developed (cover 90%). It is dominated by species 
of nitrophilous plants of the class Artemisietea 
vulgaris, such as Chelidonium majus, Galium 
aparine, Agropyron repens, Galeopsis pubescens, 
Humulus lupulus and Fallopia dumetorum. There 
are numerous representatives of some meadow 
plants of the class Molinio-Arrhenatheretea, such 
as Arrhenatherum elatius, Dactylis glomerata, 
Agrostis gigantea, Festuca rubra and Poa praten- 
sis. Occurring sporadically are synanthropic 
plants of the class Stellarietea mediae and field 
relicts including Bromus sterilis and Fallopia con- 
volvulus. The herb layer also contains seedlings of 
Quercus robur, Robinia pseudacacia, Sambucus 
nigra and Padus serotina. 

The moss layer is very sparse. It is represented 
only by species with low coverage, such as Bra- 
chythecium rutabulum and Phascum cuspidatum. 


MYCOLOGICAL ANALYSIS OF THE EXAMINED 
AFFORESTATIONS 


PLOT I. WYSKOĆ FIELD AFFORESTATION. Habitat 
conditions and floristic composition are the main 
factors influencing the characteristic mycota, 
which either forms mycorrhizal associations with 


the introduced trees or develops as saprobes on 
fallen decomposing leaves and wood fragments. 

Altogether 62 species of macromycetes were 
recorded. Epigeic mycorrhizal fungi were repre- 
sented by 23 species, which constituted 37% of the 
mycobiota of the plot. Saprobic fungi (39 species, 
i.e., 63% of the mycobiota of the phytocoenosis) 
occurred significantly more often. Ten species 
(16% of the mycobiota) were humicolous sap- 
robes, 22 species (36%) litter-inhabiting saprobes, 
and only 7 species (11%) lignicolous saprobes. No 
parasitic fungi were recorded (Table 2; Fig. 2). 

Development conditions were good for epigeic 
mycorrhizal fungi that often fruit collectively, for 
example Thelephora terrestris and Laccaria 
proxima, great numbers of which were also re- 
corded on the Smolnica recultivated coal mine 
dump in the vicinity of Gliwice (Lisiewska 1987), 
or Laccaria laccata and L. tortilis. The latter 
species is encountered especially on forest roads 
and in well-lit parks on loamy substrates (Kreisel 
1987). For several species, only one or a few indi- 
viduals were recorded in the plot, for example 
Laccaria bicolor Hebeloma sacchariolens and 
Inocybe bongardii. In this plot, single fruitbodies 
of Lactarius glyciosmus, L. necator and Amanita 
muscaria were found under birches, and of Lacta- 
rius deliciosus near pine plantings. Edible fungi 
such as Suillus grevillei, Xerocomus chrysenteron, 
X. rubellus and X. subtomentosus were also found. 

The percentage share of ubiquitous species was 
high in the group of humicolous saprobes (Table 2). 

Volvariella gloiocephala, a species not found 
frequently and known from only a few localities in 
gardens and on roadsides in the lowland part of 
Poland (Skirgiełło 1999), deserves special atten- 
tion. Marasmius oreades, which may be con- 
sidered a parasite of grass roots (Kreisel 1987), is 
another interesting humicolous saprobe associated 
with meadows and grassy roadsides through its 
habitat. 

The majority of saprobes were litter-inhabiting 
fungi, and species of the genera Clitocybe, Colly- 
bia, Mycena, Stropharia and Tubaria in particular. 
Clitocybe dealbata occurred on fallen leaves. 
Clitocybe rivulosa was numerous and Marasmius 
androsaceus was sporadic on coniferous litter. 
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Fig. 2. Proportion of bioecological groups of macrofungi on 
permanent plots. 1 — mycorrhizal, 2 — saprotrophs on humus, 
3 — saprotrophs on litter, 4 — saprotrophs on wood, 5 — para- 
sites. I-III — plots. 


Species of the genus Clitocybe such as Clitocybe 
flaccida, C. gibba, C. vermicularis, C. metachroa, 
C. candicans and C. angustissima prevailed in the 
group of litter-inhabiting fungi. The latter two 
fungi were recorded on recultivated brown coal 
mining dumps (Lisiewska et al. 1986). Few repre- 
sentatives of Tubaria pellucida, Stropharia semi- 
globata, Pholiota lenta, Mycena pura, M. rosea 
and M. tenella were found. The synanthropic species 
Cyathus olla, also found in orchards near Poznan 
(Lisiewska & Balcerkiewicz 1991), often fruited 
numerously on remnants of herbaceous plants. 

Wood was scarce in the plot, no decomposing 
stumps, logs or branches were noted. Only a few 
species of lignicolous macromycetes were found. 
Hypholoma fasciculare was most numerous, 
while Daedalea quercina occurred singly on an 
oak stump. Exidia glandulosa and Mycena vitilis 
occurred on fallen twigs, and Psathyrella hydro- 
phila fruited on deciduous wood. 

PLOT II. HAWTHORN SHRUB LINE. Mycological 
richness is the greatest in this plot; 72 species of 
macromycetes were found throughout the three 
years of observations, and only two species were 
epigeic mycorrhizal fungi (3% of the mycobiota 
of this phytocoenosis). Saprobic fungi were repre- 
sented by 68 species (96%), including 26 species 


of humicolous saprobes (36%), 23 species of lit- 
ter-inhabiting saprobes (32%) and 20 species of 
lignicolous saprobes (28%). One parasitic fungus 
was recorded (Fig. 2). 

The mycorrhizal species Russula foetens oc- 
curred exclusively in this phytocoenosis. Lacta- 
rius quietus, associated with oak forests, was also 
found in other afforestations in which oak trees 
occurred. 

Saprobic fungi were the most numerous 
bioecological group. Fruitbodies of Marasmius 
rotula, Mycena galericulata, Stropharia aerugi- 
nosa, Collybia dryophila, Lycoperdon perlatum 
and Coprinus micaceus were found most fre- 
quently. The majority of these species were ob- 
served in the other plots. Entoloma excentricum, 
which is on the Polish ‘red list’ of fungi in the 
category of extinct and lost species (Wojewoda 
& Lawrynowicz 1992), was also found. 

The presence of synanthropic humicolous sap- 
robes such as Coprinus comatus, Agrocybe spha- 
leromorpha, Bolbitius vitellinus and Panaeolus 


fimicola is conditioned by considerable anthro- 


pogenic impacts (refuse, organic fertilization of 
adjacent fields). Particularly notable is the humic- 
olous saprobe Bovista pusilla, which fruits in inso- 
lated areas among xerothermic vegetation on 
forest edges (Kreisel 1987; Rudnicka-Jezierska 
1991). As in the Wyskoé afforestation (Plot I) and 
the robinia afforestation (Plot III), the inedible 
Macrolepiota rhacodes var. hortensis as well as 
edible fruitbodies of Macrolepiota procera 
occurred. The habitats of these taxa differ, as Mac- 
rolepiota rhacodes var. hortensis occurs in gar- 
dens, parks, meadows, on humus- and nutrient- 
rich soils and compost heaps (Breitenbach & 
Kranzlin 1995), while M. procera is observed es- 
pecially on the margins of deciduous and mixed 
forests, near fields. Due to the anthropogenic na- 
ture of the field afforestations, the two fungi taxa 
occur there alternately. Fruitbodies of Agaricus 
xanthoderma, A. silvicola, A. abruptibulbus, Hy- 
grophoropsis aurantica and Marasmius oreades 
were also recorded in this plot. 

Litter-inhabiting saprobes constitute a fairly 
considerable group; synanthropic species occur- 
ring only in this plot, such as Coprinus hemero- 
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bius, Psathyrella subnuda and Coprinus xantho- 
trix, are among them. They have been observed as 
well in Wielkopolska in orchards in which her- 
bicides were used (Lisiewska & Balcerkiewicz 
1991). Apart from species of anthropogenic habi- 
tats, also recorded were macrofungi of forest com- 
munities, for example species of deciduous forests 
such as Mycena sanguinolenta, Mycena filopes 
and Collybia peronata. 

This plot was rich in lignicolous fungi, of 
which 12 species occurred exclusively in the haw- 
thorn shrub line. Individuals of Coprinus micaceus, 
C. disseminatus, C. domesticus and Mycena ni- 
veipes were found near hawthorn stumps. Fruit- 
bodies of Mycena galericulata occurring numerously 
on trunks of Sambucus nigra were rather frequent. 
Stereum hirsutum and Trametes versicolor fruited 
fairly numerously on pieces of bark, while Maras- 
mius rotula was observed on fallen twigs. 

Parasitic fungi were represented exclusively by 
Polyporus squamosus, which occurs annually. 

PLOT III. ROBINIA AFFORESTATION. The occur- 
rence of macromycetes was the least in this plot. 
As few as 59 species, including three species of epi- 
geic mycorrhizal fungi (5% of the mycobiota) and 
56 species of saprobic fungi (95%) were recorded. 

Of the three species of epigeic mycorrhizal 
fungi, only Lactarius quietus, which fruited more 
abundantly in the robinia afforestation, occurred 
in all permanent plots. The other two, Russula 
cyanoxantha and Tricholoma inamoenum, recor- 
ded sporadically, were observed only in this plot. 

Species associated with fields, meadows, gar- 
dens and grassy roadsides, such as Agaricus ar- 
vensis, A. campester, Leucoagaricus pudicus, 
Panaeolina foenisecii, Agrocybe arvalis and Ma- 
rasmius oreades, as well as Marasmius collinus, 
usually not distinguished from it, prevailed among 
the saprobic humicolous fungi found exclusively 
in this plot. Infrequent specimens of Agaricus sil- 
vicola, A. abruptibulbus and other species associ- 
ated with deciduous and mixed forests were found 
at the borders of the plot, on loamy soils. Some of 
the macrofungi listed are also recorded in the 
Chelidonio-Robinietum community in Niestac- 
howski Park in Poznań (Lisiewska & Celka 1995). 
Species of the genus Melanoleuca, such as M. ex- 


cissa and M. cinerascens, found only in this plot, 
as well as Melanoleuca brevipes, are also recorded 
in a robinia afforestation on the Kazimierz brown 
coal mining dump (Lisiewska et al. 1986), deserve 
special attention. 

Species of the genera Clitocybe and Collybia 
dominated among the litter-inhabiting fungi 
(Table 2). 

The group of lignicolous saprobes is relatively 
small. The exclusive species were Mycena erube- 
scens, M. polygramma, Polyporus brumalis, 
Ramaria stricta and Auricularia auricula-judae, 
which can also be considered a weak parasite of 
Sambucus nigra (Wojewoda 1977). These species 
were also recorded in the Chelidonio-Robinietum 
community in Golęciński Park in Poznań (Lisiew- 
ska & Celka 1995). Mycena galericulata, re- 
corded as many as 14 times (between 15 and 100 
specimens), fruited most abundantly in Plot III. 

A small number of macrofungi, especially epi- 
geic mycorrhizal species, may be a result of ex- 
cessive cover of the plot by a dense, grassy herb 
layer preventing the development of fruitbodies. 


RESULTS AND CONCLUSIONS 


Between 1998 and 2000 the occurrence of 139 
species of macromycetes was recorded during 31 
mycological observations in permanent plots. The 
fungi belong to basidiomycetes (138 species). The 
order Agaricales was represented most numerous- 
ly (107 species). 

Three bioecological groups of macrofungi 
were differentiated on the basis of their life forms 
and type of substrate: epigeic mycorrhizal, sa- 
probic (humicolous, litter-inhabiting and lignicol- 
ous) and parasitic. 

Listed by bioecological group, the share of 
macromycetes in all mycota in the plots was as 
follows: 

Epigeic mycorrhizal fungi (26 species) — 19% 

Saprobic (saprotrophic) fungi: 

humicolous (38 species) — 27% 
litter-inhabiting (45 species) — 32% 
lignicolous (29 species) — 21% 

Parasitic fungi (1 species) — 1% 
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Increased anthropopressure has brought about 
the occurrence of synanthropic fungi such as Bol- 
bitius vitellinus, Cyathus olla, Coprinus plicatilis, 
C. comatus, Agaricus campester, A. xanthoderma 
and Melanoleucca brevipes. Strong winds, espe- 
cially in autumn and winter, undoubtedly have 
contributed to this, as they blow off particles of 
dry soil together with fertilizer from the fields, 
which are then stopped at the margins of field af- 
forestations. 

Species typical of coniferous communities, 
such as Laccaria proxima, Paxillus involutus, 
Suillus grevillei, Xerocomus subtomentosus, X. ru- 
bellus, Amanita muscaria and Lactarius delicio- 
sus, were observed in coniferous plantings. Fungi 
known from deciduous forest communities, such 
as Lactarius quietus, Lepista nebularis, Xeroco- 
mus chrysenteron, Russula cyanoxantha, Collybia 
dryophila, C. peronata, C. butyracea var. asema 
and Mycena filopes, were recorded in deciduous 
afforestations. 

The mycorrhizal fungi were represented by 26 
species, the majority of which belonged to the 
genera Hebeloma, Inocybe, Laccaria, Lactarius 
and Xerocomus. Apart from one species (Lacta- 
rius quietus), all mycorrhizal fungi occurred ex- 
clusively in single permanent plots. 

The greatest share of mycorrhizal species was 
recorded in the Wyskoé afforestation, where the 
mosaic-like tree stand is formed of different tree 
species (Table 2). 

Saprobes were the bioecological group repre- 
sented most numerously in the mycota of the stu- 
died field afforestations. The greatest number of 
exclusive species in the subgroup of humicolous 
saprobes occurred in Plot I, where, for example, 
Agaricus xanthoderma, Bovista pusilla, Coprinus 
comatus, Entoloma sericeum, Hygrophoropsis au- 
rantiaca, Lepiota subgracilis, Panaeolus fimicola, 
and Psathyrella canoceps were found. Coprinus 
comatus was encountered most frequently and 
fruited most abundantly. The other species oc- 
curred sporadically and in small numbers. 

Litter-inhabiting saprobic fungi constituted the 
majority of the mycota of all afforestations. Simi- 
lar numbers of species of macromycetes fruiting 
on litter were found in Plots I and II, but abun- 


dance was definitely the highest in the Wyskoé af- 
forestation. Twelve exclusive species were re- 
corded in this afforestation, including Clitocybe 
angustissima, Clitocybe rivulosa, Marasmius an- 
drosaceus, Mycena rosea, Stropharia semiglobata 
and Tubaria pellucida. 

Pleurotus ostreatus, Trametes versicolor, Stere- 
um hirsutum, Flammulina velutipes and Coprinus 
micaceus are lignicolous saprobes, the greatest 
number of which was recorded in Plot II. Polypo- 
rus squamosus, fruiting on an oak trunk, was the 
only parasite recorded. 

Some of the edible mushrooms recorded in the 
plots studied were Suillus grevillei, Xercomus 
chrysenteron, Marasmius oreades, Macrolepiota 
procera, Lactarius deliciosus and Agaricus cam- 
pester; poisonous fungi were represented by 
Mycena rosea, Amanita muscaria, Agaricus xan- 
thoderma, Paxillus involutus, Russula foetens and 
Macrolepiota rhacodes var. hortensis. 

Field afforestations are a refuge for endangered 
and rare species in Poland (Wojewoda & Ławry- 
nowicz 1992). These are Entoloma excentricum 
(Extinct), Inocybe grammata (Vulnerable), Lacta- 
rius deliciosus (Vulnerable), Agaricus xanthoder- 
ma (Rare), Clitocybe angustissima (Rare), Clito- 
cybe candicans (Indeterminate), Psathyrella 
canoceps (Indeterminate) and Macrolepiota 
procera (Indeterminate). Phallus impudicus, re- 
corded twice, is a species protected by law. 

In terms of species composition the mycobiota 
of the studied field afforestations bear some re- 
semblance the macromycetes recorded in the 
manorial park in Turew (Bujakiewicz & Kujawa 
2000), with 42 species occurred in both. 

Our continuous mycosociological observations 
between 28 July 1998 and 17 December 2000 
made it possible to examine seasonal occurrences 
and the influence of environmental patterns (e.g., 
temperature, precipitation, snow cover, wind, 
habitat) on the fruiting of macromycetes. 

Precipitation and temperature changes in- 
fluenced the intensity of fruiting of fungal species 
in particular. In this study, three periods of the 
greatest fructification can be differentiated in the 
annual cycle of fruiting. The first slight increase in 
fruiting took place in the spring in May. The sec- 
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ond peak, in the summer, was in July. The maxi- 
mum autumn peak was at the end of September 
and the beginning of October. Only in 1999 did 
the peak of autumn fruiting take place at the end of 
October and the beginning of November, perhaps 
due to a prolonged drought and relatively high 
ambient temperatures. 

Field afforestations form an anthropogenic ag- 
ricultural landscape in forest-deficient Wielkopol- 
ska, and enhance the recreational value of the 
area. They provide a refuge for plant, animal and 
macrofungi species that are rare or endangered in 
Poland. Increased water retention in the soil, dim- 
inished air erosion, and intensification of environ- 
mental self-regulation and self-restoration mech- 
anisms are benefits of their influence on the 
microclimatic conditions of adjacent arable fields. 


ACKNOWLEDGEMENTS. Our thanks to Dr. Andrzej Brzeg 
for preparing and interpreting the phytosociological 
relevćs of the permanent plots, to MSc. Anna Kujawa 
for facilitating access to the data processed at the Re- 
search Station of the Department of Agricultural and 
Forest Environment Study of the Polish Academy of 
Sciences in Turew, and to the anonymous reviewers for 
valuable comments on the manuscript. 


REFERENCES 


ARCZYŃSKA-CHUDY E. & GOŁDYN H. 1998. Roślinność sta- 
nowisk wodnych Parku Krajobrazowego im. gen. D. Chła- 
powskiego-jej zagrożenie i znaczenie dla różnorodności 
krajobrazu rolniczego. Biul. Park. Krajobraz. Wielkopolski 
3(5): 122-126. 


BAŁAZY S. & RATYŃSKA-NOWAK H. 1988. Charakterystyka 
szaty roślinnej projektowanego Agroekologicznego Parku 
Krajobrazowego. In: L. RYSZKOWSKI & K. ZIMNIEWICZ 
(eds), Ochrona wartości krajobrazowych na Ziemi Ko- 
ściańskiej, pp. 60-76 Towarzystwo Miłośników Ziemi 
Kościańskiej, Kościan. 


BAŁAZY S., RATYŃSKA H. & SZWED W. 1990. Struktura przes- 
trzenna lasów i zadrzewień śródpolnych okolic Turwi na 
tle roślinności rzeczywistej. In: L. RYSZKOWSKI, J. MARCI- 
NEK & A. KĘDZIORA (eds), Obieg wody i bariery biogeo- 
chemiczne w krajobrazie rolniczym, pp. 37-45. Wydaw- 
nictwo Naukowe Uniwersytetu A. Mickiewicza, Poznań. 


BARTOSZEWICZ A. 1998. Pokrywa glebowa na obszarze Parku 
Krajobrazowego im. gen. D. Chłapowskiego. Biul. Park. 
Krajobraz. Wielkopolski 3(5): 131-135. 


BREITENBACH J. & KRANZLIN F. 1984. Fungi of Switzerland, 1, 
Ascomycetes. Edition Mykologia, Lucerne. 


BREITENBACH J. & KRANZLIN F. 1991. Fungi of Switzerland, 3, 
Bolets and Agarics 1* part. Edition Mykologia, Lucerne. 


BREITENBACH J. & KRANZLIN F. 1995. Fungi of Switzerland, 4, 
Agarics 2nd part. Edition Mykologia, Lucerne. 


BUJAKIEWICZ A. & KUJAWA A. 2000. Macrofungi of manorial 
park in Turew near Poznań. Acta Mycol. 35(2): 183-195. 


CZUBINSKI Z. 1947. The destruction of the wooded garment of 
Great Poland. In: A. Wopziczko (eds), The transformation 
of Great Poland into a steppe region. 1. Prace Komis. Mat.- 
Przyr, Ser. B, Nauki Biol. 10(4): 153-166. 


GOŁDYN H. 1977. New localities of rare vascular plants in 
northern part of the Leszno — Plateau. Badania Fizjogr. 
Polsk. Zach. B 30: 192-202 (in Polish with English sum- 
mary). 


GOŁDYN H. & ARCZYNsKA-CHUDY E. 1998. Różnorodność 
roślin Parku Krajobrazowego im. gen. D. Chłapowskiego 
i jej ochrona. In: L. RYSZKOWSKI & S. BAŁAZY (eds), 
Kształtowanie środowiska rolniczego na przykładzie Parku 
Krajobrazowego im. gen. D. Chłapowskiego, pp. 37-45. 
Zakład Badań Środowiska Rolniczego i Leśnego PAN, 
Poznań. 


JASTRZĘBSKI S. 1959. Próba ustalenia rozmiaru i roli gospo- 
darczej zadrzewień w Polsce. Sylwan 9: 23-44. 


JULICH W. 1984. Die Nichtblatterpilze, Gallertpilze und Bauch- 
pilze. (Aphyllophorales, Heterobasidiomycetes, Gastro- 
mycetes). In: H. Gams, Kleine Kryptogamenflora, 2b/1. 
VEB G. Fischer Verlag, Jena. 


KARG J. 1995. Nowe zadrzewienia w krajobrazie rolniczym 
jako czynnik intensyfikujący procesy regulacji bioceno- 
tycznej. Biul. Park. Krajobraz. Wielkopolski 2: 17-27. 


KARG J. 1999. Nowe zadrzewienia w Parku Krajobrazowym 
im. gen. D. Chłapowskiego — rozwój i funkcje. Biul. Park. 
Krajobraz. Wielkopolski 5(7): 102-120. 


KARG J. & KARLIK B. 1993. Zadrzewienia na obszarach 
wiejskich. Zakład Badań Środowiska Rolniczego i Leśne- 
go PAN, Poznań. 


KASPRZAK K. 1993. Park Krajobrazowy im. gen. Dezyderego 
Chłapowskiego. Kroniki Wielkopolskie 2: 5-21. 


KĘDZIORA A. 1990. Charakterystyka warunków przyrodni- 
czych projektowanego Agroekologicznego Parku Kraj- 
obrazowego — geologia, geomorfologia, klimat, wody. In: 
J. KARG., Z. BERNACKI & K. KUJAWA (eds), Inwentaryzac- 
ja biologiczna projektowanego “Agroekologicznego Parku 
Krajobrazowego im. gen. Dezyderego Chłapowskiego”, 
pp. 15-21. Zakład Badań Środowiska Rolniczego i Leśne- 
go PAN, Poznań. 


KĘDZIORA A. 1996. The hydrological cycle in agricultural land- 
scapes. In: L. RYSZKOWSKI, N. R. FRENCH & A. KĘDZIORA 
(eds), Dynamics of an agricultural landscape, pp. 65-78. 
Państwowe Wydawnictwo Rolnicze i Leśne, Poznań. 


M. LISIEWSKA & M. STRAKULSKA: MACROFUNGI IN THE AGROECOLOGICAL PARK 181 





KĘDZIORA A. & PALUSIŃSKI P. 1998. Warunki klimatyczne oraz 
zagrożenia gospodarki wodnej na terenie Parku Krajobra- 
zowego im. gen. D. Chłapowskiego. In: L. RYSZKOWSKI 
& S. BAŁAZY (eds), Kształtowanie środowiska rolniczego 
na przykładzie Parku Krajobrazowego im. gen. D. Chła- 
powskiego. Zakład Badań Środowiska Rolniczego i Leś- 
nego PAN, Poznań. 


KREISEL H. (ed.) 1987. Pilzflora der Deutschen Demokrati- 
schen Republik. Basidiomycetes (Gallert-, Hut- und 
Bauchpilze). VEB G. Fischer Verlag, Jena. 


KRYGOWSKI B. 1961. Geografia fizyczna Niziny Wielkopol- 
skiej. Część I. Geomorfologia. Komitet Fizjograficzny 
PTPN, Poznań. 


KUJAWA A. & KARG J. 1997. Chronione i zagrożone gatunki 
grzybów wielkoowocnikowych na terenie Parku Krajobra- 
zowego im. gen. D. Chłapowskiego. Biul. Park. Kraj- 
obraz. Wielkopolski 2(4): 102-103. 


LisiewskA M. 1987. Floristic-ecological investigations of 
Macromycetes on a coal mine dump in the Silesia region 
(S. Poland). Feddes Repert. 98(3-4): 265-272. 


LISIEWSKA M. 2000. Share of bioecological groups of macro- 
fungi in acidophilous oak forest communities on the Kro- 
toszyn Plateau (S Wielkopolska). In: M. LISIEWSKA & M. 
LAWRYNOWICZ (eds), Monitoring grzybów, pp. 27-51. Pol- 
skie Towarzystwo Botaniczne, Sekcja Mikologiczna, 
Poznań — Łódź (in Polish with English summary). 


LISIEWSKA M., LINKOWSKA R. & KAŹMIERCZAK B. 1986. My- 
cological observations on recultivated coal mine dumps of 
the Konin Brown Coal Basin. Badania Fizjogr. Polsk. Za- 
chodn., B, 37: 131-165 (in Polish with English summary). 


LISIEWSKA M. & BALCERKIEWICZ S. 1991. Macrofungi in or- 
chards treated with herbicides. Boletus 15(2): 45—56. 


LISIEWSKA M. & CELKA D. 1995. Macromycetes of the parks in 
the eastern part of the Golęcin green area in Poznań. Bada- 
nia Fizjogr. Polsk. Zach. B 44: 7-50 (in Polish with Eng- 
lish summary). 


MIREK Z., PIĘKOŚ-MIRKOWA H., ZAJĄC A. & ZAJĄC M. 1995. 
Vascular plants of Poland. A checklist. Polish Bot. Stud. 
Guidebook Ser. 15: 1-308. 


Moser M. 1983. Die Róhrlinge, Bliitterpilze und Bauchpilze. 
(Polyporales, Boletales, Agaricales, Russulales). In: H. 
Gams, Kleine Kryptogamenflora, 2b/2. VEB G. Fischer 
Verlag, Jena. 


NESPIAK A. 1959. The investigations on the character of the 
correlations between the higher fungi and wood associ- 
ations in the National Park of Białowieża. Monogr. Bot. 8: 
3-141 (in Polish with English summary). 


RATYŃSKA-NOWAK H. 1990. Szata roślinna jako wyraz antro- 
pogenicznych przeobrażeń krajobrazu rolniczego okolic 
Turwi. In: Charakterystyki ekologiczne wybranych ele- 


mentów krajobrazów rolniczych, 26: 137-154. Wydaw- 
nictwo SGGW-AR. Warszawa. 


RUDNICKA-JEZIERSKA W. 1991. Podstawczaki (Basidiomyce- 
tes). Grzyby (Mycota). Flora Polska. Rośliny Zarodni- 
kowe Polski i Ziem Ościennych 23. Polska Akademia 
Nauk, Instytut Botaniki, Kraków. 


RYSZKOWSKI L. 1975. Przegląd badań wykonanych w Turwi na 
temat wpływu zadrzewień na środowisko przyległych pól. 
Zeszyty Problemowe Postępu Nauk Rolniczych 166: 71-82. 


RYSZKOWSKI L. 1996. Koncepcja planu ochrony Parku Kraj- 
obrazowego im. generała D. Chłapowskiego w zakresie 
uwarunkowań przyrodniczych i gospodarczych z rozpoz- 
naniem zagrożeń środowiska i przyrody oraz określeniem 
kierunków kształtowania krajobrazu i ochrony zasobów 
przyrody żywej. Uwarunkowanie przyrodnicze i gospo- 
darcze. Zakład Badań Środowiska Rolniczego i Leśnego 
PAN, Poznań. 


RYSZKOWSKI L., MARCINEK J. & KĘDZIORA A. 1990. Obieg 
wody i bariery biogeochemiczne w krajobrazie rolniczym. 
Wydawnictwo Naukowe Uniwersytetu A. Mickiewicza, 
Poznań. 


SIWEK E. 1962. Inwentaryzacja i planowanie zadrzewień $ród- 
polnych. Las Polski. 13-14: 5-11. 


SKIRGIEŁŁO A. 1999. Podstawczaki (Basidiomycetes), Łuskow- 
cowate (Pluteaceae). Grzyby (Mycota). Flora Polski. Roś- 
liny Zarodnikowe Polski i Ziem Ościennych 27. Polska 
Akademia Nauk, Instytut Botaniki, Kraków. 


STRAKULSKA M. 2001. Grzyby wielkoowocnikowe w wybra- 
nych zadrzewieniach śródpolnych Agroekologicznego 
Parku Krajobrazowego im. gen. D. Chłapowskiego 
w Turwi. MSc. Thesis, A. Mickiewicz University, Poznań. 


SZWED W. & RATYNSKA H. 1991. Vegetation transition and 
boundaries based on afforestation in the agricultural land- 
scape (Middle — West Poland). Phytocoenosis, 3, N.S., 
Suppl. Cart. Geobot. 2: 311-317. 


WILUSZ Z. & JAWORSKI J. 1960. Znaczenie ekologiczne za- 
drzewień. Post. Nauk Roln. 3: 63-70. 


WOJEWODA W. 1977. Podstawczaki (Basidiomycetes). Trzęsa- 
kowe (Tremellales), Uszakowe (Auriculariales), Czerw- 
cogrzybowe (Septobasidiales). Grzyby (Mycota), 8. Flora 
Polska. Rośliny Zarodnikowe Polski i Ziem Ościennych. 
Państwowe Wydawnictwo Naukowe, Warszawa-Kraków. 


WOJEWODA W. & ŁAWRYNOWICZ M. 1992. Red list of threat- 
ened macrofungi in Poland. In: K. ZARZYCKI, W. WOJEWO- 
DA & Z. HEINRICH (eds), List of threatened plants in Po- 
land. Ed. 2, pp. 27-56. W. Szafer Institute of Botany, 
Polish Academy of Sciences, Kraków. 


Wos A. 1994. Klimat Niziny Wielkopolskiej. Wydawnictwo 
Naukowe Uniwersytetu A. Mickiewicza, Poznań. 


Received 28 January 2002 


